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PROJECT DESCRIPTION

NOAA's National Estuarine Inventory (NEI) is a series of related
activities of the Office of Oceanography and Marine Assessment (OMA), National
Oceanic and Atmospheric Administration (NOAA) that aims to develop a national
estuarine data base and assessment capability. Initiated in June 1983 as part
of NOAA's program of strategic assessments, the broad goal of the NEI is to
build a comprehensive computerized data base for evaluating the health and
status of the Nation's estuaries. It aims to bring estuaries into focus as a
national resource base. Without a systematic set of data with common
coordinates, units and classifications, it is difficult to analyze or compare
estuaries, to assess their regional influence and to generate useful
information in the form of sediment charts or desk-top atlas summaries.
Development of the NEI data base is an evolving process. Additional
characteristics and estuaries are being added to the inventory and refinements
made after the data are assessed. All information is being incorporated into
the NEI through NOAA's Geographical Information System (GIS).
In May 1990 the Sediment and Contaminant Inventory (SCI) was initiated
to develop a comprehensive information base on the distribution of bottom
sediments and their contaminants. The project is one component of the
National Estuarine Inventory.
It will be used in conjunction with other NOAA
data bases, e.g. the National Coastal Wetlands Inventory, the National Coastal
Pollutant Discharge Inventory, and Estuarine Living Marine Resources to make
comparisons and rankings. The project is sponsored jointly by the National
Oceanic and Atmospheric Administration (NOAA), Strategic Assessment Branch of
the Ocean Assessments Division and the Environmental Protection Agency (EPA),
Environmental Monitoring and Assessment Program (EMAP) and it is conducted in
cooperation with the Virginia Institute of Marine Science.
In this report
sediment data are compiled for five lagoonal systems in the Mid-Atlantic
region.
The Sediment and Contaminant Inventory (SCI) makes available a new
computer data base and it characterizes the essential and typical
sedimentological features of each system. This is one step in the compilation
of a regional synthesis, thus bridging the gap between site specific studies
and a regional data base. The ultimate goal of the data base is to learn the
status of sediment contamination in the Nation's estuaries.
It shows what
data exist, where it comes from and where the gaps are that need to be filled.
The data are organized into systematic data sets that are easily retrievable
by personal computers.
The data sets are of special use to test the spatial representativeness
of National Status and Trends (NST) and EMAP monitoring sites and to evaluate
the susceptibility of different estuaries to pollutants associated with
sediments. They facilitate grouping characteristics of individual estuaries
into a regional compilation to show the extent and magnitude of sediment
contamination that biota are exposed to. The data sets will be available to a
variety of users through traditional hard copy media or through a desk top
computer system as NOAA's Coastal Ocean Management Planning and Assessment
System (COMPAS). This system should improve our ability to address plans, and
compare alternatives, for modifications to estuaries or their watersheds.
NOAA will ensure that the products are useful and available to coastal
resource managers.
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EXPLANATION
Selection of Systems

The lagoonal systems selected are from the NOAA National Estuarine
Inventory in the EMAP Virginian Province (Figure 1). The principal spatial
unit of each system is the estuarine drainage area (EDA) defined in the NEI
data atlas (U.S. NOAA, 1985). The sediment and contaminant distributions
embrace the estuarine bottom area, i.e. from the head of tides to the mouth
where the lagoon meets the ocean as determined by physiographic features (U.S.
NOAA, 1985). Data coverage embraces whole estuaries and far-field contaminant
distributions. Chart scales are greater than 1:80,000 and chart units larger
than one square kilometer.
Sources of Information

Data on bottom sediment characteristics and contaminant distributions
come from a variety of existing sources: computer files, published and
unpublished literature including masters theses, doctoral dissertations and
laboratory file data. The data come in many forms:
e.g. tabulations,
computer tapes, graphs and charts of distributions. Data entered into the
data base come from references considered primary sources whereas general
information used to characterize the sediments and to interpret sedimentary
processes come from references considered secondary sources. Data sources are
provided with each characterization summary.
Data Base Organization

The data were selected to provide the most up-to-date and comprehensive
spatial coverage of lagoonal bottom sediments. They mainly consist of
laboratory processed data obtained from analysis of samples or cores collected
at individual stations. For certain systems however, sediment information is
available only as charted distributions. Where laboratory processed data is
not available, either from individual stations or charted distributions,
bottom notations from National Ocean Survey charts are used.
The sediment data were organized and processed into systematic data sets
in digital form through a sequence of steps illustrated in Figure 2.
(l) Once
the data are identified and acquired, they are (2) inventoried and documented
by bibliographic references, then (3) sorted by location, parameter and by
spatial coverage, and (4) assessed for quality, i.e. completeness, consistency
for compilation into chart "mosaics," (5) selected for inclusion in the data
base with priority given to the best available and mappable laboratory
processed data. Then, (6a) the point station data are reduced to common units
and digitized in GIS (Geographic Information System) using either a Numonics
NUM 2200 unit or a PC Quattro Pro spreadsheet. They are digitized by data
source, sample number, geographic coordinate, parameter; textural
distributions are classified into percent mud and the Shepard classification
(Shepard, 1954). The PC used is a NEC Powermat 3865X personal computer
equipped with Map Info Map File Import/Export package. Alternately, (6b) the
chart distributions are scaled to a standard NOS chart, transferred to a mylar
overlay and digitized by NOAA's Arc Info unit using the GIS and a SPANS
(Spatial Analysis System of Tydac) plotting package. The digitized and
classified data are then (7) plotted as "test" charts that serve to validate
data in the data base. The resulting distributions from steps 6b and 7 are
then examined for consistency, verified and (8) stored in a computer file.
(9) The file data are processed by making digital contour plots for the desktop atlas and (10) the output verified and reassessed for quality.
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Location of lagoonal systems characterized included in the
NEI data base from the Virginian Province. Estuarine
(lagoonal) drainage areas, bold line.
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Data Quality

The data used are the best available mappable data for each estuary.
The relative scientific certainty of the data is assessed, after initial
sorting of source data and after test plotting, at two levels: (1) by data
source and (2) their "mappability." Appendix l shows the organization of data
quality, criteria used and weighting scales. The overall, or aggregate,
quality is estimated by averaging the two levels of certainty after
normalizing to 100 (Table 1). For example, the overall data for Great South
Bay is rated "moderately certain." It is all laboratory processed data using
standard techniques and inter-laboratory calibration; it has a high sampling
density(> 7 stations/10 km2 ) and one additional measured parameter which also
has a high sampling density. The three data sets cover more than 90% of the
bay and they are moderately consistent by virtue of similar laboratory
techniques, sampling density, and sampling design.
Sediment Parameters

Sediment texture is mainly derived from laboratory mechanical analyses
of sediment size. In several estuaries however, e.g. which lack laboratory
processed data, sediment distributions are derived from NOS chart notations,
i.e. the classes "mud," "sand" and "other." Sediment texture is mainly
expressed as weight percent clay, silt, sand and gravel with textural classes
following the standard Wentworth grade scale. Field sampling, laboratory
processing and statistics of the size distributions often vary with
investigator but no attempt has been made to modify the original data except
to convert units. Readers should refer to the original data sources for
procedural details. For estuaries lacking data expressed as clay, silt and
sand percent, the percentage of sand and of "mud" (i.e. silt plus clay) is
used. Alternately, data for the statistical parameters mean, median or modal
diameters are used. Where textural data from several reliable data sources
are available, the most compatible data are used.
Organic matter reflects the incomplete oxidation of organic tissues of
plants and animals stored in the sediments. Organic matter produced in an
estuary includes plankton, grass, plant detritus and fecal material whereas
organic matter supplied from external sources as banks and streams includes
tree leaves, wood fragments and sewage.

Total carbon (carbonate plus organic

carbon) is usually measured by high temperature combustion in an induction
furnace. Organic carbon may also be measured by high combustion after removal
3

of carbonate by acid digestion. organic matter is usually found by weight
loss after oxidation such as treatment with hydrogen peroxide or loss on
ignition. Since organic carbon represents about half of the total organic
matter, organic matter percentages are also derived by multiplying organic
carbon values of the original data by a factor of 1.8. Sediment organic
carbon and/or organic matter are linearly related to the nitrogen content with
ratios of about 11 to 13. These parameters therefore, are an indication of
eutrophic substances.
Contamination status

The relative status of estuaries is characterized by their
susceptibility to pollution, i.e. the potential for pollution as determined by
hydraulic characteristics and by the exposure to anthropogenic activities in
the watershed. Following Biggs et al. (1989) the susceptibility
characteristics are:
1.

Hydraulic Character - HL
Hydraulic loading which is the contaminant handling capacity of a
system based on the volume and flushing.
It includes both
freshwater and tidal flushing and indicates how well an estuary
can dilute or transport contaminants. When hydraulic loading is
low flushing is sluggish and the estuary tends to retain
contaminants.

2.

Stratification - STRAT
Estuaries with strong vertical salinity gradients are likely to
develop hypoxia or anoxia and to recycle nutrients more
efficiently than homogeneous systems.

3.

Population/Estuary Surface Area - P/EA
This ratio expresses the estuary loads of anthropogenic substances
likely to result from watershed activity particularly point
sources. When P/EA is high, nutrient loads to the estuary may be
high.

4.

Agriculture Workers/Estuary Surface Area - AG/EA
This ratio expresses the estuary loads of anthropogenic substances
likely to result from watershed activity particularly non-point
sources. When AG/EA is high, nutrient and toxic loads to the
estuary may be high.

s.

Chemical Workers+ Population and Estuary Area - C +PEA
This relation expresses the estuary loads of anthropogenic
substances likely to result from watershed activity, particularly
point sources. When these values are high, toxic loads to the
estuary may be high.

The parameters "6," "7," and "8" are ratios of the anthropogenic
watershed activity to the hydraulic loading, parameter "1". They express the
concentrations of pollutants that could result considering the given load to
the system and the systems ability to flush that load to sea. The relative
ranking, high, medium and low, in the characterization summaries is based on
comparison of 78 U.S. estuaries from the National Estuarine Inventory (Biggs
et al., 1989).
An explanation of data presented in the sediment inventory sheets is
provided in Appendix 2.
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SEDIMENT CHARACTERIZATION
MOSO GREAT SOUTH BAY
Description

The Great South Bay is the largest of a series of interconnecting
shallow lagoons on Long Island's south shore. These include Shinnecock Bay,
Moriches Bay to the east and South Oyster Bay, East Bay, Middle Bay and
Hewlett Bay to the west. Primary productivity is among the highest for any
u.s. estuary9 • Of note, production of hard clams is prolific. Of all the
mid-Atlantic coastal lagoons this bay experiences the most varied and intense
impacts of urbanization by more than two million people in the drainage basin.
Configuration and Bathymetry

The bay with its interconnecting bays, drains an estuarine watershed of
2190 km2 and has a surface area of 391 km210 • The bay is 115 km long, 2 to 8
km wide and 2.2 m deep on the average. Maximum depths reach 4.0 min the
central basin and locally 12 min Fire Island Inlet. The tide range, which is
approximately 1.0 min the ocean, is only about 0.25 min the bay.
The main bay is a shallow elongate basin separated from the ocean by a
sand barrier island. It has one major inlet, Fire Island Inlet, while
interconnecting bays have small stabilized inlets. Tidal inlet deltas are the
most prominent positive relief feature. Changes in inlet configuration
account for the most abrupt and dramatic changes in erosion and deposition in
the bay9 • Whereas the eastern and central bay lie behind a nearly continuous
barrier, the marsh-filled western portion lies behind relatively short barrier
islands broken by several migrating inlets. This coast resembles mesotidal
systems although the ocean tide range is less than 2.0 m 2 •
The landward (north) shoreline is indented with numerous tributary
creeks. Between the creeks the shoreline is shaped by drowned lobes of a
former glacial outwash plain. The shore is mostly sandy beaches interrupted
by fringes of salt marsh or, by "hardened" bulkheads produced by residential
development 9 • The bathymetry is modified by shallow dredged channels, cut
more than 3.3 m deep, of the Intracoastal Waterway behind the western barrier
islands, and into inlet approaches as well as between interconnecting bays.
Additionally, shallow dredged channels are cut into numerous tributary creeks
and lowlands along the northern margin.
From a geologic perspective the bay is relatively young, born less than
7,500 years ago2 • It formed behind a barrier island located about 2 km
seaward of its present location. In the last 7,500 years the barrier and bay
migrated landward as sea level rose and drowned the glacial outwash plain.
Tide gage records reveal submergence rates of 3.5 to 4.1 mm/yr in the last 40
to 80 years 4 whereas long-term rates are about 1. 4 to 1. 8 mrn/yr 12 • Submergence
likely offsets sedimentation in the central bay thus prolonging the bay's
lifespan.
Sediment Sources

Fine sediments are supplied to the bay by streams and by biogenic
production. Some fine material is likely carried in from marine areas by
tidal currents. Sand is supplied during storms from the barrier via temporary
inlets, storm-surge channels and washovers. Locally, eolian transport from
barrier dunes is active. Additionally, strong flood tidal currents through
the inlet, which reach 135 cm/sin Fire Island Inlet, carry sand inward
forming a flood tidal delta. The sand originates either from erosion of ocean
beaches to the east or from the continental shelf. Some sand is supplied by
erosion of the bay shore or margins. Material from marine areas likely
exceeds inputs from streams, shores and biogenic production.
6

Pathways
Dispersion routes indicated by numerical modeling 11 , are broadly
organized into three subsystems:
l) an inlet subsystem for fine-grained
suspended sediment and sand bedload, with inward residual transport diverging
through bifurcating channels and driven by ocean tides and superimposed
meteorological forcing; 2) a fluvial subsystem for fine-grained suspended
sediment, driven by flood stream inflow that expands and decelerates upon
entering reentrants of the bay along the north shore; 3) a barrier subsystem
driven by storm washovers or onshore winds that carry a sandy bedload and an
eolian suspended load. Through the central bay wind stress produces an
intermittent and weak back and forth transport from one end to the other.
Prior to accumulation, fine sediment undergoes repeated cycles of settling,
deposition and resuspension by wind waves or tidal currents.
Sinks
The diverse pathways lead to a variety of depositional components or
sinks. The inlet subsystem with inward flow expansion and deceleration
results in a flood delta with lobate shoals between bifurcating channels.
Some of the shoals are capped by marsh. The fluvial subsystem causes
dispersion of fines and focused deposition in less energetic basins where
water depth is greater than 2.0 m deep~5 •
The barrier subsystem creates
washover fans and storm surge platforms along the backbarrier zone. Many of
these areas are capped with a veneer of marsh deposits 2 •
Additionally, fines,
resuspended from the bay floor by storm waves, deposit in marshes or are
trapped on shoals by eelgrass, a process particularly active in South Oyster
Bay2.
Bottom Sediments
Sediment texture is dominated by an abundance of sand(> 60%) which
covers 74% of the floor (Figure 2A). Median grain sizes range 0.12 to a.so
mm, or fine to medium sand6 • Very fine sand covers shoals in western and
southern sectors and in deep central portions. Coarse sand is found in Fire
Island Inlet, which is affected by strong tidal currents, and along north and
south margins where waves winnow out fine sand or silt.
Gravel, as well as shell of gravel size, occurs locally along the north
shore in central and eastern sectors. Gravel is derived from the glacial
outwash plain and shell size gravel from oyster and clam beds 6 •
Less than 5%
of the floor is covered with mud(> 80% silt plus clay by mass). As shown in
Figure 2A the mud patches occur along the north shore in less energetic basins
greater than 2.0 m deep, particularly off large streams. Gradients from mud
(> 80%) to sand(< 40% mud) are steeper along the north shore where the depth
increases rapidly lagoonward than along the south shore where there is a more
gradual increase in depth6 •
In South Oyster Bay mud accumulates together with
plant detritus, in dredged channels and in marshes which form thin deposits
about 1. 0 m thick5•6 •
The textural pattern in Moriches Bay consists of mud(> 80%) in basins
and north shore reentrants and sand on backbarrier shoals, the flood tidal
delta and along margins~. Additionally, tributaries are floored by black,
soupy organic-rich mud caused by duck farm discharge. Mud(> 40%) covers more
than 50% of the bay, a greater percentage than in Great South Bay because of
the smaller open water area (i.e. greater restriction) and lower sand input
relative to mud8 •
Between the mud and sand zones there is a transition of
sand, silt and clay admixtures. This likely results from mixing sand with
silt or clay in the presence of an ineffective sorting process 8 •
Organic matter ranges 0.1 to 34.4% and averages 2.5% 6 •
Percentages
greater than 6.0% occur in mud patches of basins along the north shore basins.
High percentages(> 8%) occur in Bellport Bay off Carmena River, a source of
7

duck farm manure6 • Extreme values of 12, 31, 34% come from dredged channels
along the south shore that are surrounded by eelgrass beds 6 •
Contamination Status

Great South Bay is vulnerable to a variety of point and non-point source
contaminants. Of these, non-point sources of nutrients dominate3 • They
produce eutrophication and increase the level of fecal bacteria leading to
closure of shellfish beds. Phytoplankton blooms reduce water quality 11 •
Phosphorous and nitrogen concentrations produced by duck farm discharge in
Moriches Bay are exceptional. Values range up to 195 µg A/L for total
nitrogen, or about six times normal in lagoonal environments, and up to
46 µg A/L for total phosphorous or about 20 times normal 8 • Exchange of water
between the ocean and Moriches Bay and Great South Bay is important in
controlling water quality and flushing of contaminants.
In terms of pollution susceptibility among
Great South Bay ranks relatively high 1• This is
high ratio of population, including chemical and
area as well as a high ratio of chemical workers
ability of the bay to flush contaminants to sea.
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A.
B.

Distribution of percent mud, Great South Bay, NY. Data from Jones and Schubel (1978, 1980);
minimum mappable unit is 0.75 km 2 •
Distribution of sediment texture following the Shepard classification.

SEDIMENT INVENTORY
MOSO GREAT SOUTH BAY
Sinks

Drainage and Morphologr
Total Drainage Area, Km2
~

Average Stream Inflow, m3/s

2190

Relative
Strength

20

Length, Km

115

Basin & Reentrants

moderate

Average Depth, m

2.2

Dredged Channels

moderate

Average Width, Km

3.5

Washover

Width/Depth Ratio

1540

Surface Area, Km2

390

low

Flood Tidal Delta

strong

Marsh

low

Bottom Sediments

Sources
Relative
Strength
Rivers & Streams

low

Shores

low

Marine

moderate

Production

low

Mean

Std. Dev.

2.5

3.9

Organic Matter, percent
Percent Mud Area (>40%)

26

Percent Sand Area (>60%)

74

Dominant Pattern:

Pathwais

• Sand; locally mud In basins and landward
reentrants.

Pollution Susceptlbllll)'
High due to low flushing ablllty and high
anthropogenic activity.

Data Quality, Bottom Sediment Texture
Moderately certain

Submergence Rates
Short-term, mm/yr

3.5-4.1

Long-term, mm/yr

1.4-1.8

(O-S,000 yrs BP.)

SEDIMENT CHARACTERIZATION

M070 BARNEGAT BAY
Description

Barnegat Bay is a shallow microtidal lagoon separated from the Atlantic
Ocean by two barrier islands, each 32 to 33 km long. The bay supports rich
and diverse aquatic communities but these are subject to anthropogenic stress.
Residential development around the bay expanded rapidly after 1950 and led to
encroachment on marshes and intensive use of the bay. Stresses include waste
disposal, dredging, boating and operation of the Oyster Creek Nuclear
Generating Station.
The bay drains an estuarine watershed of 3,500 km2 and has a surface
area of 264 km215 • Total discharge of streams draining the coastal plain,
termed the "pine barrens," is low, 65 m3 /s on the average 15 •
Configuration and Bathymetry

The bay is 68 km long, 2 to 6.5 km wide and 1.4 m deep on the average.
Maximum depths reach 3.6 min the central basin and 12.2 min Little Egg
Inlet. The tide range is approximately 1.0 m on the ocean side and only
0.12 min the central bays. Lagoon water exchanges with the ocean through two
inlets: l) Barnegat Inlet, the primary avenue for the main bay, which is
partly stabilized by jetties and 2) Little Egg Inlet at the south end, which
is largely unstabilized and thus subject to migration. The changes of inlet
bathymetry account for the most marked changes of erosion and deposition in
the bay. Tidal deltas have been deposited both seaward and landward of the
inlets. The flood delta is shaped by narrow bifurcating channels cut between
broad lobate flats; some flats are capped by marsh deposits. Development of
the flood tidal delta and subsequent marsh colonization 11 is the chief process
for infilling the bays.
The landward (west) shore of the bay is mostly fringed by marshes and
indented by numerous tributary creeks which lead headward into streams. Many
creeks are cut by shallow dredged channels, 1.0 to 1.5 m deep, that lead to
bulkheaded canals and residential developments. Bathymetry of the bay floor
is also modified by shallow dredged channels, forming the Intracoastal
Waterway which is cut 1.2 to 2.4 m deep mainly through Manahawkin Bay, near
the Toms River mouth, and through inlet approachess. Barnegat Inlet is the
most frequently dredged because of rapid shoaling and channel migrations.
Barnegat Bay, like bays of southern New Jersey, is relatively young
forming less than about 6,000 years ago6 • It likely formed behind a barrier
island located farther offshore than at present. As sea level gradually rose
in the last 5,000 years, the barrier and bay migrated landwards. The bay was
wide and deep at first; then narrowed and shoaled by barrier migration and by
flood tidal delta deposition. Submergence continues today at rates of 3.2 to
4.1 mm/yr in the last 40 to 80 years 5 • This contrasts to a rate of 1.8 mm/yr
in the last 2,400 years 6 • Submergence tends to offset sedimentation thus
prolonging the bay's lifespan.
Sediment Sources

Small amounts of fine sediment are supplied to the bay by streams 12 •
Some fine material is also likely carried in from marine areas, the
continental shelf and eroded headlands near Manasquan and Atlantic Highlands
80 km north of the bay 14 • During extreme storms some sand is supplied via
washovers from the barrier and by local eolian transport. Biogenic production
of skeletal material is a minor source. The main source of sand is from
marine areas, e.g. the shoreface, inner shelf and beaches, via longshore
currents, which are directed southward, and via flood tidal currents through
the inlets 11 •
12

Pathways

Dispersion routes of sediment are broadly organized into three
subsystems: l) An inlet subsystem with inward transport mainly driven by
ocean tides. Mean tidal current through Barnegat Inlet is 1.1 m/s during
flood tide8 • Landward this diminishes to less than 0.3 m/s in the central
bay8 • Shoaling and stabilization of the inlet reduced the bay's tidal prism
from 3. 4 x 107 m3 in 1941 to 1.1 x 107 m3 in 19808 • 2) A fluvial subsystem
driven by stream inflow, mainly floods, decelerates upon entering western
shore creeks. 3) A barrier subsystem driven by extreme storm wave washovers
or onshore winds.
Wind stress along the bay axis combined with waves likely
resuspends bottom sediment and drives an intermittent transport back and forth
through the central bay8 • Fines winnowed from the shoals deposit in less
energetic basins or reentrants. Radionuclides released from the Oyster Creek
Nuclear plant and adsorbed to fine particles provide good tracers of fine
particle pathways. Studies of Olsen et al. (1980) 12 show fine sediments from
oyster Creek are transported into the mouths of small tributaries. They also
escape the bay, through Barnegat Inlet, and deposit on the shelf 3 km
offshore, where they temporarily accumulate in shelf depressions during the
summer. 12 •
Sinks

The diverse pathways lead to a variety of depositional units or sinks.
Most prominent are the flood tidal deltas with broad lobate flats partly
colonized by marsh 10 • Since washovers are deterred by shore protection
structures and by development on the barrier, washover deposits are mainly
limited to spits near the inlets. However, washovers may have been more
common in the recent past because fans, shoals, storm surge channels and
platforms are evident in the bathymetry along the landward barrier margin.
Once deposited eelgrass colonization encourages further deposition by blaffing
waves and stabilizing the bottom 10 •
Radionuclide analyses indicate maximal sediment accumulation rates of 3
to 7 cm/yr in Oyster Creek and only a few centimeters per year in the mouths
of other tributaries along the landward shore 12 • Rates in sandy zones of the
main bay are less than 1 cm/yr. The bottom sediments are bioturbated by
benthic organisms and thus radionuclides are mixed in the sediments throughout
the upper 15 cm of sediment 12 • Shoaling and marsh accretion in Manahawkin Bay
is induced by a null-like zone formed at the meeting of the tides between
Barnegat and Little Egg Inlets.
Bottom Sediments

Sand(> 60% by mass) covers about 41% of the bay whereas mud(> 80%)
covers 15% of the bay (Figure 3). The rest, mainly admixtures of sand and mud
(40 to 80% mud), covers about 44% of the bay. The broad textural pattern in
the main bay consists of a zone of sand paralleling the barrier, and a
discontinuous zone of mud and mixtures of mud and sand along the landward
shore. Inlet sediments are medium to coarse-grained sand and moderately
sorted whereas tidal delta sands are fine to medium-grained sand. Grain size
progressively decreases inward from the inlets toward the landward shore and
tributaries where mud is abundant 3 • This trend reflects an inward decrease of
current velocity from the inlet and proximity to stream tributaries, a likely
source of mud 12 • The dominant clay mineral in the mud from Oyster Creek is
illite with some montmorillonite and kaolinite2 • Localized zones of black
gelatinous mud are reported in depressions of the tidal delta 11 • Organic
matter in bay sediments ranges 2.7 to 8.5% with relatively high percentages in
mud zones along the landward shore in the proximity of marshes 10 •
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Contamination Status

Barnegat Bay receives organic waste from local residences, boats and
wildlife8 • In turn, these inputs contribute to substantial nutrient and
coliform bacteria levels in muddy sediments, particularly along the landward
shore and tributary creeks4 • Additionally, nutrients as nitrogen, are
supplied from fertilized agriculture areas in selected parts of the drainage
basin4 • The Oyster Creek Nuclear plant contributes chemical and biocidal
wastes besides thermal discharge8 • In 1984 most impacts of the plant were
limited to the creek and the bay was largely unaffected8 • This is partly
confirmed by metal analysis of bulk dredged material samples that reveal
relatively low levels of Cu, Pb, Ni, and Zn, less than 12, 18, 6, 24 ppm,
respectively13 • The sandy nature of the sediment, limited industrial discharge
and urban runoff plus active exchange of water with the ocean in near-inlet
areas precludes intense contamination despite the activities of nearly 0.5
million people residing around the bay.
In terms of pollution susceptibility among the nation's estuaries,
Barnegat Bay ranks high only with respect to hydraulic loading; that is,
considered as a whole, it has a relatively low ability to flush contaminants
to sea 1 • Anthropogenic activity indicated by agriculture and chemical workers
per area is considered low however, the general population level is
substantial and thus, without controls, the bay is susceptible to nutrient
loading in the future.
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Figure 3.

Distribution of percent mud, Barnegat Bay, NJ. Data from
shellfish inventories of Joseph, J.W., 1984, 1985, 1986, 1987,
1988, New Jersey Department of Environmental Protection, Division
of Fish, Game and Wildlife. Chart based on 670 stations and a 1.5
km2 minimum mappable unit.
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SEDIMENT INVENTORY
M070 BARNEGAT BAY
Sinks

Drainage and Morphology
Total Drainage Area, Km2

3500

Relative
Strength

Average Stream Inflow, m3/s

65

Length, Km

68

Basin & Reentrants

moderate

Average Depth, m

1.4

Dredged Channels

moderate

Average Width, Km

4.5

Barrier Washover Shoals

low

Flood Tidal Delta

high

Marsh

low

Width/Depth Ratio

3210

Km2

264

Surface Area,

Sources

Sedimentation Rate, mm/yr
Relative
Strength

Rivers & Streams

low

Shores

low

Marine

moderate

Production

30-70

• Creeks, landward

<10

• Malnbay

Bottom Sediments
Organic Matter, percent

2.7to8.5

low

Pathways

Percent Mud Area (>40%)

59

Percent Sand Area (>60%)

41

Dominant Pattern:
• Sand tidal deltas and back barrier shoals;
mud bait and admixtures In tributaries and
reentrants along landward shore.
• Decreasing size Inward from Inlet.

Pollution Susceptibility
High due to low flushing ability but low due
to low anthropogenic agriculture and
chemical activity.

Submergence Rates

Data Quality, Bottom Sediment Texture

Short-term, mm/yr

3.2 •4,1

Long-term, mm/yr

1.8

(0-2,400 yrs BP.)

Fairly certain

SEDIMENT CHARACTERIZATION
MOSO NEW JERSEY INLAND BAYS,
GREAT SOUND

Description

Southern New Jersey is a barrier island coast with marsh-filled backbarrier lagoons. Although the ocean tide range is approximately 1.0 m, the
coast displays characteristics of a mesotidal coast. Barrier islands are
short, 8 to 12 km, and the extensive bay-marsh and channel system is connected
to inlet channels. The lagoons are largest in the north and decrease in size
toward Cape May. Great Bay in the south, behind the Stone Harbor-Avalon
barrier island, is one of 16 small lagoons.
Configuration and Bathymetry

Great Bay is about 6 km2 with 77% of the area subtidal and 23%
intertidal.
It has an average depth of 0.6 mat mean low tide.
It is
surrounded by salt marsh and linked to the ocean and other lagoons by three
large through-flowing channels. These channels dominate the flushing and
sediment transport; freshwater influx is insignificant. The tide range is
about 1.5 m. Channel currents reach 50 to 90 cm/s, while lagoon currents are
6 to 16 cm/s 2 •
Wave action is limited by the small lagoon size and resultant
short fetch. However, waves do resuspend sediment on tidal flats•.
Three
sedimentary sub-environments are recognized: 1) through-flowing channels, 0.5
to greater than 5.0 m deep and associated flood tidal deltas less than 0.5 m
deep; 2) basins of low energy, greater than 1.0 m deep; 3) transitional areas
of intermediate depth, 0.5 to 1.0 m deep 1 • The lagoon is relatively free of
human disturbance, however a channel serving the Intracoastal Waterway is cut
across the eastern portion to depths of 2.4 m. Dredged material is disposed
along sides of the waterway.
Great Sound like other bays in southern New Jersey, is relatively young
forming less than 6,000 years ago5 •
It likely formed behind a barrier island
located farther offshore than at present. As sea level gradually rose in the
last 5,000 years the barrier and lagoon migrated landward. The lagoon was
wide and deep at first and then narrowed and filled by marsh accretion
overlying mud flats; a network of tidal channels drains the marsh2 •
Submergence continues today at rates of 3.5 to 3.8 mm/yr in the last 40 to 80
years 3 •
This contrasts with a rate of 1.8 to 2.0 mm/yr in the last 2,400
years~6 •
Submergence tends to balance sedimentation thus prolonging the
lagoon's lifespan.
Sediment Sources

Most sediment is derived from marine areas via flood-dominated through
flowing channels 2 •
The sand likely originates from beach erosion or the shelf
shoreface. Fine-grained suspended material originates from reworking of
bottom sediment in northeastern Delaware Bay and the inner shelf.
Pathways

The lagoon is fed with sediment from the ocean and inlet via two
channels which enter the lagoon at opposite ends (Figure 4A) 1 •
The finegrained sediment is transported mainly (60 - 80%) as organic-mineral
aggregates 2 •
Net inward flow is indicated by flood-oriented sandy bedforms
and by flood-dominant time-velocity curves 2 •
This contrasts to ebb-dominance
common in marsh-filled mesotidal inlet systems 9 •
Upon entering the lagoon
from the main channels, jet flow expands and decelerates thus allowing
deposition in tidal deltas and adjacent to the Intracoastal Waterway2 •
In
less energetic basins fine-grained sediment settles out from suspension;
deposition is aided by biogenic aggregation and benthic filter feeders 2 •
The
distribution of trace metals indicate Cresse Thorofare is the main pathway for
marine constituents entering the lagoon8 •
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Sinks

The diverse pathways and spatial variations of current strength lead to
a variety of depositional units or sinks. Most prominent are the flood tidal
deltas consisting of sand flats, at sites where tidal channels enter the open
lagoon, i.e. Ingram Thorofare, Cresse Thorofare and Gull Island Thorofare2 •
Sediment accumulation averages 5.4 mm/yr in the tidal deltas 10 •
Some sediment
accumulates in the basins but rates are relatively slow, 1.8 mm/yr on the
avera?e.
Intermediate transition areas have variable rates, 0.5 to 10.0
mm/yr. Once deposited the sediment is subject to intense bioturbation 1 •
Marshes, dredged channels and dead-end channels are also sites for fine
sediment accumulation. Submergence however, tends to offset accumulation thus
extending the lagoon's lifespan. As the lagoon shoals, tidal asymmetry is
likely to change so that inward transport is reduced and seaward transport
encouraged.
Bottom Sediments

Sand(> 75%) covers about 22% of the lagoon whereas mud(< 25%, silt and
silty clay) covers 15% of the lagoon (Figure 4B) 4 •
The rest consists of
admixtures of silty sand, clayey sand and sand-silt-clay.
The median grain size decreases progressively from the tidal deltas and
Intracoastal Waterway channel through the transitional areas to the basin
(Figure 4A) 4 •
Finest sediment(> 7 ¢ Md) is found in the extreme southwest
reentrant. As a result, the textural pattern consists of a broad band of
well-sorted sand extending north to south through the central bay. The
through-flowing tidal channels are floored with fine to medium sand and
patches of shell 4 •
organic matter is higher(> 6%) in the western portion of the lagoon
than elsewhere8 •
The distribution follows the pattern of fine-grained
sediments (Figure 4A). Organic content of suspended material collected in
sediment traps ranges 2.7 to 14.5% and averages 10.3% 4 •
organic matter is
likely derived from multiple sources, the marsh, biogenic production within
the lagoon and from marine areas including sewage discharge at Stone Harbor8
Contamination Status

Although there are no significant anthropogenic sources of contaminants,
Great Sound receives some diffuse discharge of local boat traffic as well as
organic waste discharge from Stone Harbor outfalls. Metals like arsenic may
come from northeast Delaware Bay via the continental shelf 8 •
Alternately,
concentrations of metal are elevated because of the greater organic and clay
content in size fractions analyzed, less than 63 µ. Depth distribution of
metal concentrations for cu, Pb and Hg in cores from the lagoon analyzed in
the less than 63 µ fraction, reveal an approximate 2 fold concentration
increase in upper parts compared to lower parts 8 •
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Distribution of median diameters,~ units, in surface
sediments of Great Sound. Data from Faas and Carson, 1988.
Distribution of sediment texture following the Shepard
classification. Data from Faas and Carson, 1988.
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SEDIMENT INVENTORY
MOSO NEW JERSEY INLAND BAYS
GREAT SOUND

Drainage and Morphology
Sinks

Total Drainage Area, Km2
Tldal Discharge, m 3/s, flood

700

Tidal Discharge, m3/s, ebb

400
3

Length, Km

Relative
Strength
high

Flood Tidal Delta

moderate

Average Depth, m

0.6

Dredged Channels

Average Width, Km

2.3

Marsh

low

Basins

low

Width/Depth Ratio

3830

Surface Area, Km2

6

Sedimentation Rate, mm/yr

Sources
Relative
Strength
Streams

nil

Shores

low

Marine

high

Production

low

Pathways

• Tidal Deltas, average

5.4

• Basins, average

1.8

• Transitional areas

0.5-10.0

Bottom Sediments
Range
Organic Matter, percent

0.5->6.0

Percent Mud Area (>40%)

25

Percent Sand Area (>60%)

75

Dominant Pattern:
• Sand In central portions, mud In lateral
basins and marginal reentrants.

-

• Decreasing size Inward from tidal deltas
and channels.

Data Quality, Bottom Sediment Texture
Moderately certain

Submergence Rates
Short-term, mm/yr

3.5-3.8

Long-term, mm/yr
(0-2,400 yrs BP.)

1.8-2.0

SEDIMENT CHARACTERIZATION
MlOO DELAWARE INLAND BAYS
Description

Southern Delaware is a baymouth barrier coast backed by open water
lagoons, Rehoboth Bay and Indian River Bay. The ocean coast is straightened
by erosion of projecting headlands and construction of barriers across former
drowned river valleys 4 , thus enclosing the present-day bays. The bays are
subject to anthropogenic impacts of residential development and nutrient
loading of sewage and fertilizer runoff. Surrounding lands of the Inland Bays
have experienced rapid growth since the 1960s2 •
Configuration and Bathymetry

The Inland Bays are 16 km long along the coast, 6.5 km wide on the
average and 1.2 m deep on the average8 •
Maximum depths reach 2.1 min the
central basin and 4.6 min Indian River Inlet. The tide range is 1.2 min the
ocean and only 0.1 min the inner bay. Lagoon water exchanges with the ocean
through one inlet, Indian River Inlet, which has been stabilized by jetties.
Stabilization has resulted in growth of a large flood tidal delta5 •
Formerly
(1920) the inlet was located north of the present location 7 •
This is
evidenced by two old flood tidal deltas. At times these inlets were closed
forming a brackish lake. Geological records show the inlets have migrated
back and forth across the mouths of the lagoons throughout the past 3,000
years 4 •
Formation of the bays is mainly controlled by the shape of the old
drowned river valley system against which rising sea level rests 4 •
Thus, the
landward shore is indented by reentrants and tributary creeks or rivers that
lead headward into streams. The shore is fringed by marshes besides low
beaches and washovers 4 •
Bathymetry of the floor is modified by shallow
dredged channels cut about 1.4 m deep leading through Indian River Bay,
between Indian River Bay and Rehoboth Bay and locally into several creeks.
Indian River Inlet is the most frequently dredged because of rapid shoaling.
The Inland Bays are relatively young forming behind barriers about 7,000
years ago 15 km seaward than at present when sea level was about 15 m lower
than today 4 •
As sea level gradually rose in the last 5,000 years, the barrier
and bay migrated landward up the river valleys and across the former upland4 •
Submergence continues today at rates of 3.2 mm/yr in the last 40 to 80 years 3 •
This contrasts to a rate of 1.7 to 2.2 mm/yr in the last 2,000 to 4,000
years 4 •
Submergence tends to offset sedimentation thus prolonging the bay's
lifespan.
Sediment Sources

Sediments are supplied to the bays from multiple sources. Mud comes
mainly from the drainage basin but some comes from marshes through erosion.
Some fines are likely supplied from marine areas or Delaware Bay via the
inlet 4 •
Sand is supplied during storms from the barrier via washovers and
storm surge channels. Locally, eolian transport from barrier beaches and
dunes supplies sand to the backbarrier shore or marshes. Additionally, much
sand is supplied from marine areas via strong flood tidal currents through the
inlet 4 •
Sediment from marine areas dominates backbarrier areas whereas
sediment from marshes and streams dominates landward areas 5 •
Pathways

Transport pathways are varied and complex. They are broadly organized
into four subsystems 4 :
l) a fluvial subsystem whereby fine sediment
introduced from streams moves down channels and into tidal creeks during
floods and decelerates in weak tidal flow regimes. 2) a shore to basin
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subsystem whereby fine sediment and organic detritus eroded from marshes or
Pleistocene banks, is moved lagoonward into less energetic basins.
Alternately, the erodable fine material is transported landward and deposited
on top of the marsh while sand is deposited in beaches or adjacent nearshore
shoals. 3) An inlet subsystem with inward transport driven by flood tides.
Currents decelerate landward and flow expands rapidly allowing deposition of
sand forming a flood tidal delta. 4) A barrier subsystem driven by storm
washovers that transports beach-berm and dune sand landward into the
backbarrier zone. Within the lagoon wind stress likely drives an intermittent
back and forth transport and wind waves resuspend fine-grained bottom sediment
which is transported by the wind drift.
Sinks

-

The diverse pathways and spatially variable energy regime lead to a
variety of depositional units or sinks. Most prominent for sand are the flood
tidal deltas, both modern and relic 6 •
The deltaic sand "sheet" extends as
much as 4 km landward along a 10 km zone behind the barrier (Figure SB).
Superimposed on the tidal deltas are storm washovers 5 that deposit substantial
amounts of sand and some gravel behind the barrier4 •
Additionally, basins and
stream channels of the large tributaries are significant sinks for fine
suspended material 5 • Fringing marshes are also sinks but only temporary. As
their bay margins erode, they become sources of fine sediment.
Bottom Sediments
Sand(> 60% by mass) covers about 60% of the bay whereas mud(> 40% by
mass) covers 40% (Figure SA). A broad zone of sand covers backbarrier areas
of both Rehoboth and Indian River Bays. This relates to proximity to the sand
source in present and former tidal inlet deltas and the barrier4 •
Inlet
migration has extended about 10 km along the coast in the past thousand
years 4 •
Inlet sediments are fine to medium sand and well sorted while flood
tidal delta sediments are fine sand and moderately sorted4 •
Where tidal delta
or washover sands fringe lagoon muds there is a transition of mud and sand
mixtures with poor sorting4 •
Sediments from the central basins and tributary
rivers and creeks are nearly all clays and silts with mud percentage greater
than 80% (Figures SA, SB). Erosion of Pleistocene bluffs contributes medium
and coarse sand to the lagoon; where this sand is mixed with basin sediments,
mixtures of sand and silt are produced4 •
Bottom sediments throughout the bays
are bioturbated by burrowing organisms thus, eliminating the original
structures 4 •
Contamination Status
The Inland Bays receive organic wastes from local residences, sewage
treatment plants and boats. Agricultural runoff supplies 84% of the
phosphorus and 93% of the nitrogen to the bays 2 •
Additionally, widespread
nitrate pollution of groundwater systems has occurred.
In turn, these
additions contribute to substantial coliform bacteria levels, eutrophication
and closure of about 26 km2 of shellfish areas in the Indian River.
In terms of pollution susceptibility the bays rank high with respect to
hydraulic loading because of relatively low ability to flush contaminants to
sea. Anthropogenic activity is moderate and the general population level
substantial (326 people per km2 ) , thus posing a risk of increasing nutrient
loading in the future.
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Distribution of percent mud, Delaware Inland Bays, Delaware.
Data from Chrzastowski, 1986; minimum mappable unit is 0.16
km2.
Distribution of sediment texture following the Shepard
classification.
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SEDIMENT INVENTORY
M100 DELAWARE INLAND BAYS
Sinks

Drainage and Morphologl

-

Total Drainage Area, Km 2
Average Stream Inflow,

780

Relative
Strength

8.5

m3/s

high

Length, Km

16

Flood Tidal Delta

Average Depth, m

1.2

Barrier Washovers

Average Width, Km

6.5

Marsh

low

Basins

low

Width/Depth Ratio

5420

Km2

83

Surface Area,

moderate

Sedimentation Rate, mm/yr
Sources
Relative
Strength
Rivers & Streams

low

• Bains

2.6to 3.0

• Marsh

3.3

Bottom Sediments

Shores

moderate

Percent Mud Area (>40%)

40

Marine, barrier

moderate

Percent Sand Area (>60%)

60

Pathways

Dominant Pattern:
• Mud In basins and major river tributaries.
• Sand along margins, in inlet, back barrier
shoals and tidal deltas.
Wind

Pollution Susceptibility
High due to low flushing ability and
moderate anthropogenic activity.

Inlet

Data Quality, Bottom Sediment Texture
Moderately certain
Submergence Rates
Short-term, mm/yr
Long-term, mm/yr
(o-4,000 yrs BP.)

3.2

1.7-2.2

SEDIMENT CHARACTERIZATION

MllO CHINCOTEAGUE BAY
Description
Chincoteague Bay is the largest lagoon on the Delmarva Peninsula. It is
separated from the Atlantic Ocean by Assateague Island, a barrier 60 km long
(Figure 6). The island is managed by the U.S. National Park Service and
stabilization of the dunes is a concern. Landward the bay's estuarine
drainage area, which occupies 777 km2 , supports a variety of land uses
including agriculture, forests and pasture (feed lots). The residential
population density is low, 119 km2 • The total discharge of streams draining
the coastal plain is low, 13 m3/s.
Configuration and Bathymetry
The bay is 7 km wide and 51 km long from Ocean City Inlet in the north
to Chincoteague Inlet in the south9 •
Maximum depths reach 2.4 min the
central basin and 7.6 min Ocean City Inlet. The overall average depth is 1.3
m. The tide range is 1.1 min the ocean inlet and only 0.06 min the central
bay7 • Ocean City Inlet is stabilized whereas Chincoteague Inlet is
unstabilized and thus subject to migration. The changes of inlet bathymetry
account for the most marked change in erosion and deposition in the bay.
In
turn, the tidal flood delta, a significant positive relief feature in the bay,
is largely capped by marsh deposits and dissected by narrow bifurcating
channels. A former flood tidal delta is a prominent feature just northeast of
Chincoteague Island.
The landward (west) shore of the bay is mostly fringed by a narrow zone
of marsh and indented by numerous reentrants and by 25 small creeks that lead
into streams. Bathymetry of the northern bay floor is cut by a dredged
channel 18 km long and 1.8 m deep of the Intracoastal Waterway.
Chincoteague Bay is relatively young forming about 5,000 years ago
farther offshore than at present when sea level was about 9 m lower than
today2 •
As sea level gradually rose in the last 5,000 years, the barrier
likely migrated landward and extended southward as a spit. Submergence
continues today at rates of 3.0 to 3.8 mm/yr in the last 40 to 80 years 5 •
This contrasts to a rate of 1.2 mm/yr in the last 2,000 to 4,000 years 6 •
Submergence tends to offset sedimentation thus prolonging the bay's lifespan.
Sediment Sources
Sediment is supplied to Chincoteague Bay from multiple sources. The
sediment load of streams is predominantly mud and amounts to 6% of the total
annual supply of 87,000 m31 • Shore erosion is most intense around islands in
the central bay and in the northwest and southwest portions of the bay 1 •
Shore erodable material, which is mainly mud reworked from marshes, makes up
to 46% of the total supply 1 •
Eolian sand transport across Assateague Island
into the bay is estimated at 14,000 m3 /yr or 16% of the total supply.
Additionally, 28,000 m3 /yr or 32% of the total is supplied via washovers 1 • The
amount supplied from the ocean via the inlet is unknown but its distribution
is believed restricted to the near inlet and flood delta area and thus
relatively small 1 •
Pathways
Dispersion of sediment is broadly organized into three subsystems:
l) a
fluvial subsystem for fine suspended sediment driven by stream inflow that
decelerates upon entering creek mouths or reentrants, 2) a barrier subsystem
for sand driven by onshore wind transport or storm wave washovers, 3) an inlet
subsystem whereby some fine suspended material and sandy bedload enters from
the ocean via flood currents. Additionally, wind stress from the northeast
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and southwest, combined with waves, likely resuspends bottom sediment and
drives an intermittent transport back and forth through the central bay.
Fines eroded from shores or winnowed from shoals deposit in less energetic
basins or reentrants.
Sinks

The diverse pathways lead to a variety of depositional units or sinks.
Most prominent are the washover fans and storm surge platforms deposited as
shoals or flats colonized by marsh or eelgrass along the backbarrier shore.
Some of the marsh islands and shoals extend far into the lagoon such as
Middlemoor, are old flood tidal delta deposits. The inlet subsystem with
inward flow expansion and deceleration results in triangular-shaped and lobate
shoals between bifurcating channels forming a flood delta. The fluvial
subsystem combined with shore erosion causes dispersion of fines and
deposition focused in less energetic basins or reentrants. Additionally,
fines resuspended from shoals or the bay floor are redeposited in marshes or
in eelgrass beds.
Sedimentation rates, which are derived from the total annual sediment
supply to the bay from all sources, amounts to 0.3 mm/yr 1• This rate
contrasts to 1.8 mm/yr over the past 5,000 years•. The difference indicates
rates have slowed down and probably lag the rise of sea level in the last
2,000 to 4,000 years as the lagoon evolved from an open-inlet to a nearly
closed inlet system that excludes supply from the sea 1 •
Bottom Sediments

Sand(> 60% by mass) covers about 24% of the bay whereas mud(> 40% by
mass) covers 76% of the bay (Figure 6) 1 • The ratio of mud to sand for the bay
as a whole is 1:1 1 • The broad textural pattern consists of a belt-like
distribution with sand paralleling the barrier and mud paralleling along the
landward shore. Admixtures of mud and sand occupy intermediate zones of the
central bay. The belt-like pattern of contrasting sand and mud reflects
proximity to major sediment sources 1 • Secondarily, it follows an energy
format with fine sediment in deep less energetic zones. Grain size decreases
with distance inward from the inlet8 changing from medium to coarse sand in
the inlet to fine to medium sand in the tidal delta. This trend likely
reflects an inward decrease of current velocity from the inlet.
Contamination Status

Chincoteague Bay receives organic wastes from point sources in the south
end of the bay at Chincoteague village and in the northwest corner of the bay
via Trappe Creek4 • These latter sources include a sewage treatment plant,
food and poultry processing wastes 4 • The point sources contribute
significantly larger amounts of organic nitrogen, ammonia, phosphorous and BOD
to the bay while non-point sources, e.g. feedlots and urban transportation
centers, contribute relatively larger quantities of nitrate and coliforms 4 •
The loadings of organic wastes from point and non-point sources are the same
order of magnitude as the export from natural marshes4 •
In terms of pollution susceptibility among the nation's estuaries,
Chincoteague ranks low with respect to anthropogenic stress, i.e. the number
of agricultural, chemical and metal workers in the estuarine drainage area3 •
However, it ranks high with respect to hydraulic loading because of its low
ability to flush contaminants to sea3 •
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Distribution of percent mud, Chincoteague Bay, Virginia and
Maryland. Data modified from Bartberger, 1976; minimum mappable
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SEDIMENT INVENTORY
M110 CHINCOTEAGUE BAY
Drainage and Morphology
Total Drainage Area, Km2

Sinks
777

Relative
Strength

Average Stream Inflow, m 3/s

13

Length, Km

51

Central Basin & Reentrants

moderate

Average Depth, m

1.3

Barrier Washover Shoals

moderate

Average Width, Km

7

Width/Depth Ratio

5385

Surface Area, Km2

355

Marsh

low

Flood Tidal Delta

low

Sedimentation Rate, mm/yr

Sources

Bay-wide average
Relative
Strength, o/o

• Short-term

0.3

• Long-term

1.8

Streams

6

Shores

46

Marine, wind

16

Percent Mud Area (>40%)

76

Marine Washover

32

Percent Sand Area (>60%)

24

Bottom Sediments

Pathways

Dominant Pattern:
• Sand tidal deltas and back barrier shoals;
mud belt along landward shore.
• Decreasing size inward from inlet.

Pollution Susceptibility
Inlet

I----

--

High due to low flushing ability and low due
to low anthropogenic activity.

Data Quality, Bottom Sediment Texture
Moderately certain

Submergence Rates
Short-term, mm/yr

3.0-3.8

Long-term, mm/yr
(0·5,000 yrs BP.)

1.2 -1.8
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Appendix 1
Table 1. Organization of data quallty and criteria used for assessment of scientific certainty of data
In the database.
1. DATA SOURCE QUALITY
(1) Data Fonns
Data produced by laboratory analysis of sediment texture (e.g. wet-sieving, pipetting,
hydrometer and settling tube analysis, etc.) is considered the highest quallty. Numeric
values (e.g. tables, computer files) are considered to produce a better data set than
isopleths or charted distributions. NOS bottom notations or field descriptions are
considered the lowest quality.
Weight
A. Laboratory Processed
- Available as measured values

3

- Available as isopleths or charted distributions

2

B. Non-Laboratory Processed
- NOS bottom notations or visual description

1

(2) Degree of Laboratory Processing
Laboratory processed data in terms of percent sand-silt-clay, which enables Shepard's
classification of sediment texture, has priority over statistical parameters (e.g. mean,
median, mode, sorting, etc.). The percent mud or sand/mud ratio, which is usually
measured by wet sieving, is also considered to have lower quality than percent sand-siltclay.
A. Percent Sand-Silt-Clay

2

B. Percent Mud, Mean, or Median

1

(3) Documentation
Published data that has been peer-reviewed is regarded highly certain. Semi-published
"grey" literature, including technical reports, theses, or dissertations are not peer-reviewed
and regarded as lesser quality.
A. Published

3

B. Semi-published "Grey" Literature, Tech. Reports,
Theses, or Dissertation

2

C. Unpublished Field Data

1

(4) Spatial Sampling Density
Sampling density is determined by the number of stations per 10 km2. This is the most
important factor affecting source data quality. The critical values of 1,3,5, and 7 are set
by testing the data for the Chesapeake Bay and its tributaries.
stations / 1O km2

5

B. 5-7 stations / 1Okm2

4

C. 3-5 stations / 1O km2

3

D. 1 - 3 stations / 1O km2

2

stations / 1O km2

1

A. >7

E. < 1

(5) Additional Parameters other than texture
The textural parameters are often interrelated to other measured parameters (e.g. organic
content, water content, etc.). Whenever these additional parameters are measured and
abundant, the data quality is more assured.
A. Available other parameters

1

The data source quality weightings are normalized by dividing by 15 (the maximum number of
points) and scaled to 100%.
·

2. MAPPABILITY

(1) Sampling Density
When several sets of source data are used to map an estuary, the sampling density in
terms of the whole estuary is important to decide the mappability. The values of 3 and
7 stations/1 o km2 are set by testing the data for the Chesapeake _Bay and its tributaries.
Weight
A. > 7

stations / 1O km2

3

B. 3 - 7 stations / 1Okm2

2

C. < 3

1

stations/ 10 km2

(2) Spatial Coverage
The end product of the computer processing is a chart that shows the distribution of values
by parameter from one or several data sources. The coverage in terms of percent of the
whole estuary is used to assure the certainty of data representation.
A. >80

%

3

B. 60 - 80 %

2

c.

1

< 60

%

(3) Consistency, Number and Compatibility of data sets
Variations of different data sources in time and space are important in producing consistent
composite charts. The best chart consists of a single data source that covers the whole
estuary at one tJme. The smaller is the number of data sources in a composite, the better
the mappability.
. A. 1 - 2

3

B. 3 - 4

2

C. >4

1

(4) Temporal Coverage
Multiple coverage of the same area at several times strengthens the reliability of a chart.
A. Over two data sets

2

B. Less than two data sets

1

(5) Add!tional Parameters other than texture
The distribution of additional parameters strengthens the reliability of a chart since many
parameters are interrelated to grain size.
A. Other parameters available

1

The data mappability weightings are normalized by dividing by 12 (the maximum number of points)
and scaled to 100%.

3. AGGREGATE QUALITY

Normalized weightings of all data source quality values and mappability values are then averaged
and assigned descriptors.
(1) > 85

Highly Certain

Excellent Data Set and
Mappability

(2) 71 - 85

Moderately Certain

Good Data Set and
Mappability

(3) 56 - 70

Fairly Certain

Fair Data Set and Fair
Mappability.

(4) 40 -55

Reasonable Inference

(5) < 40

Doubtful

-

Fair Data Set and
Reasonable Mappability
Rejected Data Set

' .

. ·~ .... .. ...

.

Appendix 2

KEY TO SEDIMENT INVENTORY SHEETS

Code Number is a NOAA code to identify estuary systems included in the
National Estuarine Inventory (NEI). M numbers are for systems in the
Middle Atlantic region.
Drainage and Morphology give the fundamental hydrologic and morphologic data
from NOAA, 1990; drainage area embraces the total drainage area
including the estuarine drainage area and the fluvial drainage area;
river (stream) inflow is the annual average inflow for the entire
system; width is the average width; depth the average depth for the
entire system; depth/width ratio is the ratio of estuary depth to width;
sinuosity of river estuaries is the ratio of channel length to valley
length.
sources are the sediment sources for either: 1) the total sediment input,
e.g. mud, sand and biogenic material, or 2) the total fine sediment,
e.g. mud or silt plus clay. Where input rates are known such as part of
a mass balance, the strength is expressed as a percentage of the whole.
Where rates of input are not measured the source is reported
qualitatively according to its relative strength in the system; very low
is O - 10%; low is 11 - 30%; moderate is 31 to 70%; high is 71 to 100%.
Pathways are the likely routes of sediment transport from the source to the
sink, or loss by export, displayed in plan view. Bold arrow represents
relatively strong transport; thin arrow, weak transport. Near-bottom
transport, dashed arrow; near-surface, solid.
Submergence Rates are the rates of relative land (sea) level change either
short-term based on tide gages over periods of 20 to 80 years, or longterm, geologic trends in the last 4,000 years.
Sinks are sediment accumulation zones in the estuary for either: 1) total
sediment, or 2) fine sediment. Where accumulation rates are known such
as part of a mass balance, the strength is expressed as a percentage of
the whole. Where measured rates are not available the sink is reported
qualitatively according to its relative strength; very low is O - 10%;
low is 11
30%; moderate is 31 to 70%; high is 71 to 100%.
Mass Balance is a sediment budget for either: 1) total sediment, or 2) fine
sediment, in which the sources (inputs) are balanced by the losses, i.e.
into the sinks or through export to the ocean. Data come mainly from
the published literature reported in the characterization reports. Two
or more balances reflect a range of estimates from different data
sources and in turn, different methodology or data uncertainties.
Storage Efficiency is the ability of an estuary to retain and accumulate fine
sediment delivered to it. This is expressed as a ratio of the
accumulation rate in all sinks to the drainage basin input rate. The
rates come from the mass balance. A ratio of one implies the amount of
sediment is equivalent to the amount supplied by the drainage basin. A
ratio greater than one implies the estuary stores more sediment than is
supplied by its drainage basin.

Bottom Sediments
Mud Area is the percentage of the total estuary area occupied by mud
> 40%.
In systems lacking mud> 40%, an alternate percentage or class
is substituted as indicated.
Sand Area is the percentage of the total NEI estuary (surface) area
> 60% sand.
Water Content is the mean percentage water content expressed as wet
weight (0 to 100%).
Organic Matter is the mean percentage organic matter. Where original
source data are expressed as organic carbon, the carbon values were
multiplied by a factor of 1.8 to obtain organic matter values.
Pattern is the gross distribution of sand and mud, i.e. longitudinally
along the channel from head to mouth or laterally across the middle or
lower portion of the system. In some systems the dominant pattern is
described according to morphologic features.

..

Pollution Susceptibility is the relative pollution potential of the system as
determined by 1) hydraulic characteristics, i.e. ability of the system
to flush dissolved pollutants, and 2) exposure to anthropogeni~
activities in the drainage basin. Relative rankings are from Biggs et
al. (1989) and based on comparison of 78 U.S. estuaries. For further
explanation see text •
Data Quality is the overall relative quality including the quality of the data
source(s) and the mappability of combined sources. Rankings range
"highly certain," "moderately certain,n "fairly certain," "reasonable
inference" and "doubtful." For details see Appendix 1.

